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HOME RANCE AND ACTIVITY PATTERNS OF BLACK-TAILED JACKRABBITS

Ceunam \WV. Smith'

ABSTHACT. —Home rance use und activity patterns ot black-tailed jnckrabbits . Lepus californiens in northern Urah
were studied nsing telemetrv. Home range sizes canged from <1 km* to 5 %m° ind did aot ditfer heoveen sexes or
wmong seusons. Juckrabbits were inuctive during davlighe. became active a dusk. snd remamed uctive theoutnout the
e, Aaunals alten traversed therr home mnges g rew hours, Dieing the breeding seson, inaies were more active
thuu iemales. Juckrubbies were mosc active durtug well-iit nwgnes, and high winds decreased juckranbie acaviey.

The black-tailed juckrabbit occupies a wide
Leorupnic aren and is an important compo-
neat of the biota throughent its moce. o the
Cireut Bisin the jackrubbic is the most cbun-
Jant large herbivore  Wagner (980 and
an important prev o stem for many
arertaeoes. Cansidering the conceral role af the
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STUDY \REA
The study wis vonducted in northern
L near the Witdeat tHiils in Carlew Vailey.
svout 10=53 ki north ot the Great Salt Luke.
Toporuphy and vevetation of the area .are
desertbed in et by Geoss et al (1974
Four inajur vegetation tvpes oceur in Curiew
Vadev: 1Y open saunds of jutipec Juniperus
osteusperma at hither clevations, .2} big
sagebrush A rtemisia tnidentaca in the nocth-
era portions ot the study are. ) greasewood
Sarcobatus cermiculatus i in nore saline soils
cioser to the Creut Salt Lake. and (4) expanses
of salt-desect vegetation, primarily shadscule
-Atriplex confertifolia’ and saltbush (A¢ripiex
Jjaicata), scutteced throughout the study area.
Southern portions ot the vallevare tvpically
more teric thun northern portioas, and pre-
cipitation is most abundant during winter and

:Oppurtmens of Fisherws and \Wildlife, bhhsmhm Logan, Utah 84332, Present ald
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spring, \ccumuiated snowtall in 1983-1984
was 69 cm ae Snowville, Ctun, 13 kin eust of
the study area. with suowcover persisting
from  id-Novemper  through  nid<March
Nationad Oceane nd Atmospheric Adminis-
tracion L9841
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WATHDINCS cantured
ndonetting Gediths and
Evans 19700 they were then cquinped wach
acdio=transnuctess ad released. 2enwodically
during cuch sewon additioaal wnmals were
x..xu"nt and mstrumeated to repiace those that

ud died. Durime winter some aexrabbits
weere captured i v e traps and handled simi-
fariv to those cuptured by nettuns. Sex was
determined trom external examinution ot gen-
tabia, and age class was estimated rom body
size, coloe, and refative eve size - L. C. Stod-
dart, unpublisied dutu.

Transmitter coilurs were de:mned to mini-
mize chating ot the jackrabbit’s neck (Wiwi-
alowski and Snowlton (983). [ assume the
transmitters had little discernible etfect on
juckrabbit betvior :Stoddart 1970. Donoho
1972, Brund et al. 1973, Keith etal. 1984,

Telemetry stations on the Wildeat Hills
overlooked areas with instrumented jack-
rabbits. Each station was equipped with two
horizontally stacked 3-clement vagi anten-
nas, coupled out of phase with 1 sum-and-
ditference hybrid junction. A compass rose
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monnted on the antennu mast indicuted the
directional orientation of the antennus. A
transmitter placed at u known azimuth trom
euch station was used as a beacon to orient
the compass rose o teue north.

Home rande use was assessed bv repeut-
edlv recording szimuths of animals simulta-
neously from two trucking stations. Four-nour
tracking sessions were distributed throughout
the 24-hour dav with mast oceurring between
dusk and dawn. Locations were recorded
every 20 winutes tor 1 +hour period on ail
anitnals whose transeicter signals could be
detected. For euch reuding it wus noted
whether the signal vared in amplitude, sug-
Lexting tnovernent of the transinitter antenna,
witich wis tnterpreted . movement by the
annmad, The amoune of maghe light was clussis
Hed mto one of three catedortes low, me-
din, o huehu, depending upon the phase of
the moon and cloud cover. Wind intensiey
dutring the 4-honr perod was classitied s low
or fueh by noting the wind coaditioas <t the
rracking Shelters. Pertods of 1o wind were
inctuded in the low citezory.

Homne randge nse wus assessed using peo-
sran HOME RANCE samuel et ul. 195501
Thus program otfers 1 series of statistical teses
to derive the uppropriate home rande estiinu-
toe :Samuel and Carton 19531, Within euch
data ~et locations outside the home ~unge
were identitied statisticaily 1Samuel und Car-
toa 19830 and discurded : given a weight o 01
thev appeared to be errors or excursions out-
side the normal home range area i Burt {943,
“Core areus” were identitied Sumuel et al.
(985u4). As recommended by Samuel and Car-
ton : L985), only data sets with 230 locutions
were anulyzed. Compurisons ot the sizes of
areus used by subsets ot'the juckrubbit popula-
tion were made using a two-way analysis of
variance (SAS [nstitute {nc. 1985).

Becuuse of the model-selection criteria of
the program. [ used the harmonic mean esti-
mator {Dixon and Chapman (980! for all area-
ot-use analyses. Dixon et al. (1981) recom-
mended this technique to analyze lagomorph
spatial use because it eliminates many prob-
lems associated with other analyses.

Choice of a contour isopleth to represent
the home runge is somewhat arbitrary (Ander-
son 1982} [ chose the 30%% contour for juck-
rabbits becuuse it uppeurs to retlect observed
patterns ot lund use by these animals. To allow
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compurisons with other published accounts. 1
also report the 93% contour interval, although
it probubly overestimates home ange size.
No statistical -ationale exists for the choice of
the 95% level. and its use mav result Som
biologists contusing utilization distributions
with ulphu leveis in statistical teses . White and
Carrote L9901,

The relationships of time ot dav. seuson,
sex. amount ot moonlight. und wind inteasitv
to juckrubbit actiview were assessed using log-
lineuar unulvses . Sokal and Rohlf :931). Terms
included in the resuiting models retlect signif-
icant relationsnips within the datu. Seasons
were detined by Curlew Valley weuther pat-
terns. Winter ended with the meiting ot snow
in March. Sunnner hegun in late fune 1984
with the anset ot hot temperutures and ended
w eariy September wvieh the aceival of Bl suns.

REsCLrs

The daily movements of 16 ackrabbits
were inoaitoced o Feheuary through Apeil
1954, and those oran additional 44 nckrbboits
were nontared rom June throngh Novem-
ber 19584, [ detertned the sizes of areus nsed
by 30 juckrubbies. with 3 animais having 2
areus each. for atotal ot 33 areus o use . Table
Y. The time pertods tor which areus were
mewsured cuesd rom eicht davs to tive
months. Home mange has been detined as the
areun used by un animal on a day-to-day basis
+Burt 1943). How an animal uses its home
range atfects how long the animal must be
inonitoced betore it traverses its entire home
range. Typicai home runge use by bluck-tailed
jackrabbits involved extended use of an area
meusuring <l km". Animals otten traversed
the whole area of activity in less than four
hours. By dawn u juckrubbit was usually back
neur the previous dav'’s resting location. Some
animals maintained this pattern of space use
for up to three months.

Periodicallv. juckrubbits changed their
areas of use. These changes invoived exten-
sions of the areas of use into previeusly un-
used areas and sbandonment ot portions ot the
previously used areus. New areas were then
zenerully used for extended periods. These
shifts in areas of use enlarged overull home
ranges to 1.5-3 km’. No diferences in the
patterns ot shitts in areus ot use among dlﬂjef'
ent sex and age segments ot the population
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Tante 1. Bluck-tuled jackrabbie home runde vizes ke and staadacd errors i Curlew Vailev, Uoan, 1955~ 1984,
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fackrabibits chunged home munge areas seu-
somadlv, Where more than one home rnge
wis recorded for an animal, each was anulvzed
independently - Table . Areus traversed dur-
ing seasonul mivrations were not considered
vart of either home runge (Burt 19438 (n
March. just aiter the winter’s snowcover
meited, juckrubbits lett wintering areus and
moved to new home runges. [n the kil many
animals abandoned their summer home range
areas und moved to wintering areas (Smith
1987

\Vintering areus were locuted in stands ot
tall vegetation. primarilv greusewood and
sagebrush. although a few juniper stands were
also used. Wintering areas encompassed oaly
1 smail portion of the available hubitut as
juckrabbits concentrated in groups: areus ot
low vegetation were not used during winter.
With spring shitts in home cunge areus.
juckrubbits reoccupied much of the valley
«Smith 1987).

Sizes o areas cppeared ro ciimde seuson-
athv. st arcas e ey smader imosponyg
and i than ovater and ammer. Patterns
ot houte runge e iso appeared 2o be amilar
thraouchour the wear. Maies tended (o have
dightiv arres ome amges chan cemades
Table {1 Too iew juvenle juckrabbits were
instrinnented o adequatetv determine their
puttert of hoate nde e, However. sizes ot
areas msed by uvemles and aduits did not
ditfer (Tuble {3 Only juveniles large enouth
to weur a rudio-transmitter >3 months ot uger
were instrutnented.

Jackrubbit uctivity chunged daily and sea-
sonally «Fig. . Signiticant ditferences oc-
curred during the dayv und among the seusons
(@ = active. § = time. [ = seuson: ln Ly =
- X ~Bl - r"- —aB., -(lr;‘ '}3[‘* -aBr“k;
@By C = 179.5. 18 df. 2 < .0WL:al;: G =
594.3, 20 dFf. 2 <.00L: B(,: G = 336.3. 50 df.
P < .00L: afl,: C = 1283, 13 df. 2 <.00L).
Jackrubbits were leust active trom 08001700
hours during the spring, summer. and til,
when thev otten rested in shallow depressions
under shrubs. big sagebrush and g¢reuse-
wood being the most common. {n addition.
some juckrabbits used budeer  Tuxidea taxus)
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burrows during winter. especially when deep
snows reduced wmobility.

Juckrubbit uctivity chunged seusonally, with
juckrubbits least uctive during tall und most
active in winter and summer (Fig. ). Daily
activity putterns also chunged seusonully, with
juckrubbits less active during moming hours
{atter nidnight) in the tall. .

The sexes showed ditferent patterns of

activity (Table 2), with mules slightly nore
active thun females during winter and spring.
Femaules were slightly more uctive thun males
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during summer und much more 5o during fall.
The proportion of observations classified us
active was lower during fll (Tabie 2. consis-
tent with the resuits ot the previous analvsis
iFig. ). '

Jackrabbit uctiviev was upparently influ-
enced by the amount of light during night
houes 1 Tuble 3). The proportion of observa-
tions in which juckrubbits were active at night
changed seusonailv. with juckrabbits most ac-
tive in swnmee and {east active in Gll. The
refationship ot uctiviey und nighe light also
chaneed seuwsonuily Tubie 3). During fall,
winter. and spring, juckrubbits were most ac-
tive when night light was ¢reatesc a fuil moon
and little cioud cover. During summer the
amount of it lighe did not appear to intlu-
cnce ekt acaviey.

Jackrubinds were most active wihen there
was little wind: hich winds were associated
with decremsed fuckrubbie activier - Tubie 4).
\ervies e reiutton to wind Hitens Iy chanved
sewsonaily . Tabie 4. with juckrubbits tess
fikelv ro he active during the winter when
winds were high. Sampiing ot jackeabbit activ-
itv durmg hich winds in the il was insndi-
crend tor hasing conclusions.

DiscussioN

Home Runge Shape and Size

The shape of most jackrubbit home munges
tended to be elliptical. The shupe is not a
result ot the locations of the trucking shetters
in relation o radio-coilared juckmubbits. as
very acute oc ubtuse telemetry heurings were
excluded from the analvsis. A simuiar eilipticul
shape was noted by Rusch (19651, who ob-
tained muny locations trom snow-zracking.

The sizes of black-tailed juckrabbit home
canges determined in this study - Table 1) ure
larzer thun those reported for the species in
other studies. Rusch (1963) und Neison and
Wagner :1973). also working in Curlew Val-
lev. reported that juckrubbits used ureas <0.2
km* (minimum convex polvgon) ‘or periods of
one to two months in the tall and winter. [t is
not clear why the home cunges [ report are
greater in size than those descrided in these
earlier studies. Two factors. however, may
have hud some intluence. My relocation effort
was more intensive than those condt.'lcted pre-
viously. resulting in a greater numoer ot re-
(ocations per animal. Moreover. advances in
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TABLE 3. Fretquency of bluck-tailed juckrabhit activity and relationahips with amount ot licht ¢ nighe snd season of
“eae i Curlew Vallev, Utan, 194~1984. The data zre the number of teiemetry readinus observed ander the
cateroncal conditions, The aroportion uctive is in parentheses.
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radiotelemetric und analvtical procedures
since the eurly 1970s may have playved aa im-
poctant cole.

Lechleitner (1958a) in California. French
et al. (1963) in [daho. and Tiemeier (1963) in
Kunsas also reported seasonal runges of <0.2

Marer studies crom visiad obserations of
marked amnais. Ditterences m vizes of home
mndes nny abso redect ditferences in habitats
amony sty areas. Habitae in Lechieuner’s
aud Tiewerers sindies cousisted of pustures
and cultivaced Taund. Plunt cover an French
et al.’s 19630 ndv area was similae o the
mative Greeat Bam shribesteppe veretation
of Curlew Vailev.

Two litnitations ot the hoine mnee analvsis
mnav have intduenced the resuits. These are
the precision of the trucking system and seriul
correlation of the location data. [ believe thut
the precisivn of the tracking svstem uveraged
200 m Smith 1957, Mills and Kaowiton (989,
Sequentiul locations had to be at [east 200 m
apart before [ could be certain that movement
had occurred. Locations closer to the tracking
shelters hud greater precision. probably to a
minimum ot 100 in. while locutions more dis-
tant trom the shelters had less precision.
probably less than 300 m. The most precise
locations were located along the arc created
using the baseline between the two towers as
the diumeter of a circle. The reduced preci-
sion in locating distant jackrubbits may have
produced overestimates of home range sizes.

Home runge estimation methods ussume that
locutions ure seriully independent . 3wihart and
Slade 1984). When serially correlated data ace
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analvzed, these inethods underestimate home
range size. All the location data sets showed
some deuree of serial cocrelution. [ used all
locations obtained for each unimal and did not
subsample to decreuse serial correlution he-
cause. for manv of the unimals. too few loca-
tions were obtained 0 ullow me to discard
data points and still have a minitnum sampie
size of 30 locutions per analvsts - Table 1). Be-
cause home runge vize is u statistic. the reat-
est value of which lies in comparisons wnong
subsets of & population (White and Cuarroct
19901, [ opted toe the procedure that tuve me
lareer samples.

Home Banye Use

Resting n tarmy during davlicht houes s 2
Beavior obserced mvientadly il black-raried
sckrubbie popnfations Vorhies and Tavior
LS. Lechiertner 195ah, Rusch 1963, Hauy
1968, Costw et 1978, and Flinders wnd Ei-
Hot 19T Forns are shadlow depressioms sn
ar ndder busiwes  Vortues and Tavior 195350
Forur wse oy Curlew  Vallev  ackeubivies
appeuars tvpical for the species. The nae of
bierows during the wuter in Curlew Vai-
lev, however, appeurs qanstal - Lechiewtner
1938hh. Juckrabbues use burrows o evicle
oredatoes Vornies and Tavlor {935, personai
obervation: and coasteuet shallow brerows o
eseape stuniner heat in the Monave Desert
Costa et al. 19765, but dwily use ot deep bue-
rows has not been ceported previously. [ be-
lieve juckrabbits use burrows during winter in
Curlew Vulley to reduce the risk of predation
Smuth (987

Juckrabbits have heen reported to use svs-
tems ot trails to travel about their hone runges
.Varhies and Tavlor 1933, French et ul. 1963.
Rusch 1963). Althouch truils used by juckrub-
bits in Curlew Vullev were obvious in the
snow and vegetation. [ wus unable to study
trail use because the trucking svstem could
not locate juckrubbits with sutficient uccuracy.

Home ranges of individual instrumented
juckrubbits overlapped extensively. [ have no
data that suegest individual juckrabbits in-
fluenced the home runge use by other juck-
rabbits from spring through fall. although
such intraspecitic inteructions may have oc-
curred. My study suggests that during winter
juckrubbits were social and guthered in groups
(Smith 1987). Similar winter behavior was
reported earlier from Curlew Valley (Rusch
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1963) und has ulso been observed in southern
[daho (personul observation:.

Juckrubbits uppeuced to traverse the entire
howe rande in short periods of sime. Similar
home range use was reported hv Lechleitner
1938w, wno observed boch temale and mule
jackrabbits covering their runges in about an
houe. French et ul. 119635 ulso reported that
juckrabbits traversed home runges in a matter
ot hours.

Fuctors Coverning Home Runge
Shape und Size

SEASONAL “ARIATION \ND \WEATHER EFFECTS.
—The zreater ictiviey ot mules compared with
Yernales - Tabie 2} during wincer and spring s
prabubiy retuted to reprodnctive seaviey. The
reproductive season for juckrabies in Cuelew
Vidleyv nsindly begtins i January and ases
throsugh Mav or June -Gross =20 ai. 1974,
Bluck-auled suckrabines have o complex mat-
ing bettavior . which males seek ont temales
Dunn et gl 195828 Mades wonid this be ex-
pected to be more active than females during
the brevding sexnon. Lechleitner 1933w and
Flang - 1989 iiso renort -freater activiey by
wabes durmnyg the hreeding seuson.

Other resesechiens have reported seasonal
chunges in the dwdyv patterns of jackrabbit
activiey. Donuho 19720 und Costaetal. - 1976
reported thue uekrubbits were ceneruily less
active dueing wancer. The tunme of daily ae-
tiviey vbserved in this study chunged seusoa-
allv and was probablv refated to changes in
dav length and times ot sunset and sunrise.
similar results weee reported by Donoho
(1972). The evening activity peak [ubserved is
similar to that reported bv Lechleitner
11958b) und Haug 1969} Fig. 1). However,
Haug (1969 ulso described u period of height-
ened uctivity just betore sunrise.

Bluckbum 1 1968) and Knowlton etal. (1968)
reported that juckrubbit activity was intlu-
enced by umbient uir temperature. [ wis un-
able to record air temperatures at jackrabbit
locutions. but my tinding that juckrabbits
were less active during high winds tends to
support the idea that temperature in_ﬂugnces
juckrabbit activity. Lechleitner :1938ai and
Tiemeier (1965) also reported decreased ac-
tivitv during high winds and inclement
weuther. Lechleitmer (1958u) also {“"ed thac
jackrabbits were more active during bright
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moonlit hights, 1 finding consistent with mv
results,

The sizes of home ranges measured by this
study appeared to change with the seasons.
with spring und Rl ranges being slightly
smaller. Males used larger areas than fe-
t_nules. Tiemeier (1963) and Donocho {1972)
tound no significant differences in home range
size hetween sexes. Other researchers. how-
ever. reported that temule jackrabbits used
larzer areus thun males in summer., fall  Lech-
leitner 1958a). und winter i Nelson and ‘Wayg-
ner [973). Dilferences in procedures. espe-
cutily analvticul. muke comparisons among
studies ditficult. Many juckrubbits chunged
home rande areus on a4 seasonal basis,. wich
animals moving o wintering areas in the fil
and early winter, aad leaving in the sprine.
Ruseh « 19635, working in Curlew Vallev, and
Tiemeier: 19631, i Kansas, also reported seu-
sonal shits in home range areus. with aognads
moving to areas with bieger shrubs.,

AGE =35 juventle juckrabbits mature. one
wanid cxpect their home mndges to increase in
size. [t appeues that juvende juckrubbits in-
crease the size of their areas of nse to roughiv
thut of adults within the tirst six months pose-
puretnn. Youny jackrabbits are precocial, are
usually weaned by v weeks ot s, hetore the
arrval ot the next fitter. und are independent
of shetr dams at a4 very vouny age Deuke
1969,

Poevtation DENSITY. —fackrubbit popula-
tions in Cuarlew Vullev underuo chandes in
- density oa a [0-vear cvele L. C. Stacdart
and F. F. Knowiton, Mathematicul inodel of
covote-juckrubbit demovruphic inteructions.
_ northern Crtah. Poster presented at 4th [n-
ternationul Theriological Congress. Edmon-
ton, Alberta, Canudu. 1983). My study was
conducted during a population low. i.e.. <30
juckrabbits'km* :Smith 1989). [ do not know
whether patterns ot juckrubbit home range
use change with populution density. How-
ever. [ noted changes in the pattern of use ot
wintering areas (with fewer wintering areas
used during low densities) and habitat tvpes
(Smith L987), suggesting the possibility of
other changes in home range use with chang-
ing density. Differences between my findings
and others reported in the literature may be 1
function of ditfering juckrabbit densities.

HasrraT.—Jackrabbit home ranges in this
studv were contiguous. and separate resting
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and feeding ureas were not used. This cetlects
the availubility of resources within home
ranges ot Curlew Valley juckrubbits. Where
feeding and resting resources are uvailable in
the same area, jackrubbits do not need to
travel far trom davtime torms 0 nocturnal
feeding sites . Vornies und Tavior 1933, Nei-
son and Wagner 1973). [n ureus where teeding
resources are separuted trom cover. juckrub-
bits have been reported to truvel distances > |
km nightly -Vornies und Tavior 1933, Huug
L969). Juckrabints have also been reported to
shift teeding sites to teed in aericultural Helds
i Bronson and Tiemeier (Y59,
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